1995 NASA/ASEE SUMMER FACULTY FELLOWSHIP PROGRAM 
JOHN F. KENNEDY SPACE CENTER 
UNIVERSITY OF CENTRAL FLORIDA 


l 




\\ <5i ==» 


0 

£ 

f? 

8 

0 

£ 

1 


UJ 

-J 


$ 

ac 

8 

1 

2 

CO 

§ 


* 



July 21, 1995 



I would like to express my appreciation to NASA/ASEE for allowing me to spend these ten weeks 



> 


424 





3 

CO 


CO 

.£ 75 

CD 3 

9 2 

C CD 

5 & 

as 

E w 

— CO 

4-* 

£ CD 
3 


CO 


0) 

E 

CD 


>k 

(/) 


CQ §; 

^8 
C Q. 

3 8 

.H JZ 

0 o> 

IE IE 

<0 

ffi W 

B* 

-grow 

1 s 

8 1 1 
** o Q. 

■§0)2 

8-il 
5 g S 
15 

o> g 

I o| 

I I ro 
£ -5 ro 

£ 3 =1 

W •{= o 
ro w E 
o (D 2 

o £ o 

<G w c 
£ O >, 
13 ^ CO 
r c to 

S o> - 

8/5 j2 

a> o> -c 
*-0 0 

•2 

jC CD CD 
h- C C 


CO 

O 

CL 

O 

2 

2? 
CO g 

E | 
*0 To 

C CD 
CO (/) 

§.* 

g ro 
ro 5 

w 2 

=6 « 

ro 

£ $ 
CO tr 

8 5 

CO 


CD 

CD 2 m 

> s JB 

CO CO *5 

c -£ 

£ £ O ^ 

Q. T) ^ 

X $ = t- 

® t> ro g 

Sftlf 

E ® E >> 

P - « § 

2 ® 
«/) -c fc T) 
>, O) ro -c 

2 g .* 2 

03 il Q ?" 

co ^ 

CO „ . CO 

a 2 § E 

. CO !> CO 
CO 13 ^ 


.— u „ „ 

^ CO • — 


co o 
*o 


~ co 
° 3 


E 


Jfl 5 


_ co co m 

E ® 2 o 

« 8 ro g- 

CD CO O 

^ U_ .E Q 

JZ CD SZ ~ 
+-» t3 m 

8 Jg > c 
ro > Q) 


® J 5 

tO in 
q> .52 

JZ "O . 
♦* _ w 
“Jr <0 ® 

° .9 £ 

£ Q. § 

o o ° 

25 -O ? 

(o c ,E 

CD CO CO 
C CO 

15 >* g 

§3 2 

8 o a 

m ^ J= 

g-o o 

£ a> c 

CO 3 

p CO CO 

£ o £ 

£ co 2 

CO c 

CD ^ CO 

0)^1 C 
2 CO — 
0=2 
co E co 
13 


CO 


o 

c 


CO 


<D CO 


CO 

co £ 

£ CO 


o> 

c 


£ 2 
CD o 

co i 

k- 

O O) 
4^ C 
CO £ 

CO 2 
CO CO 

Is 

it 

8 t 

o>£ 
2 sz 
~ o 
co co 
£ LU 
co 

— CO 
CD 

j= £ 

H T> 


- £ co E 
12 co c 

£ > CD *z 
P o ° 
2 cL 8 >< 
c .13 Q 
CD 2^ — 
c CD = CD 

c £ > 

CD > 3 
•:= *zr co ' 
2. 2 ^ co 
cr-Q co 

£ « i 6| 
« .2 ro > 

< TD O > 

<l'f| 

!§ss 

■S S E — 

I E 8 8 

« c ® ro 

q 5 8 ffl 
O £ « T> 


— 2 
® (0 (O 
jO "O w. 

w « ° 
o.9 c 
Q- S .2 
2 ° = 
'5 o 2 

CT ^ CO 

co co *o 

*; ro o 
. t O) 

2 ra « 
CO m 

^ -o 

S a> I 

c Q. 

° - >, 
*4. CO 

0 2? 
CO ‘o> C 
CD O +S 
”5 co 

EE « 


O) C 
O (D 
O CD 
C 3 

«C 4—* 

o o 
£ c 


JZ W 

.9 t) 

- 3 


gl E 

h- x: 

co o 

ii 

f? 

Q. CO 

o CD 
° CO 

>s 2 

a> S 
co c 

> s 

CO 5 


CD 

CO 

CD 

£ 

c 

CO 


* O 


CD JO 

l. c 

CO o 


2 EE > 


CO CO 
CD Q- 

*“ IE 

o CO 

c 

i= .9 

.2 13 

f £ 

! I 

co E 
! ® 
To 2 
2 ^ 


E 

p 


o o 

CO CO 

0 -E 

V- O 

® B <0 

£ O -g 

1 «= g 

c 75 •= 


13 CO 

cd a. 

CO “ 
3 CO 

■11 
§ 2 

8£ 
3 2 

« a> 

f— *— 

§ <S 

CD £ 
X) ? 


o -* 

CO -2 


£ ■«= 0-4= 


■H 3 
o* 

C 13 
CD CD 

1 1 

w ® 

CO <D 
— .Q 

2 c 
CD CO 
J= O 


< 3 ^ 
. CD -Q 
CD C CO 
O) u. 5 

I 5 13 
« 

>. g> . 
^ 5 w 

® o c 

3 « Q) 

cr E 
P ^ c 

® 2 
« E '> 

« 8 -S 

i > -i 

^ ®3 
g ro o 

^•*^3 0 
W. O CO 

o a> 


£ 

£3 

To 

co 

a> 

CD 

jQ 

S 

3 

O 

£ 

E 

CD 

"co 

>k 

CO 

CD 

O) 

CO 

k. 

O 

00 

CO 

To 

13 

CO 

-C 


CO 

CO 


CO 


2 1.1 
•I i ® 
iii 
e r 

CO X 

■g 3 o 

£ CD CO 

s z To 
c 


CD 

2 S 
CO o 

| a. 

S O 

JO <D 

ip.i.8 1 ® 

p *5 ■“ £ ” Q. g 


® to 

•o 5 
ro -g 
®.| 

ro ^ 

® g 

® ® 
■o «= 


5 ® 


® >. to 2 


2 o 

8 E 
2 « 


s|| 
III 


CO CD 


C C 
CD CO 


CD 

t— 

3 


13 

CD 


a 8 


8 


§1 

13 .5 

•£ >• 
E o> 

P -2 

if 

o 

CD 

W -H 

£ o) 

li 

>1 

® c 

»! 

M 

JC O 

o -o 

£ CD 


•o | o 


5 £ 


c 

o 


CO 


O) 

CD 


CO 

£ 

1 

■§ 

■D 

*> 

2 
Q. 

2 

CO 

CO 

CD 

CO 

CO 

jQ 

CO 

To 

13 

o 


— O CD 


w kw -i 

> o S < 


CO 

CD CD 

* i 

Si 

+- 

CO O 

^ "U 
CD 

Ol 
(D X 
X5 0> 

i* 
5 1 

g <0 

2 -g 

ii 

P 
2 ® 
JZ tz 

8 I 

« 8 


ro £ 
■o •= 

C to 

8 E 
® ^ 

2 | 

H 

£ c 
i3 CO 
CO O 
O) cd 

E 5 ® 

CD 

*0 CA 

E ^ 

O *D 
CD Q 
sz c 

k_ 

c 5 

o 

T? 8 


ro E 

x: ® 

2 2 

CO Q_ 

is 

CO ~ 
c ^ o 

c co c 

fc o -2 

a> 3 ^ 

x: 13 

w H ro 
2 < s 
Q- o h 

w ^ 
E O O) 
2 o c 
S x: "}= 
® a) ,2 
c 2 o 
?®c 
E £ o 
8-0 0 ) 
® § 


S 

to l— 

£ < 
ro >_ 

® -a 

cl 

— CO 

Jtz E 
O Q) 
IE 13 

_ >% 
5 co 
.2 13 

co £ 

t5 

c 


CO 


CD 


ll 

o Q 

T w 

2 E 

CO CD 
i- Q) 

(O 


E c^ 


CD 


Q) _ 

*1 

.1 2 
CO CD 
CO 13 

E g 

w <o 
§ c 

£ o) 
t! <i> 

CO 5 

2> % 
CO 

<0 c 

CD O 

si 

ii 

I 8 
If 
ii 
1 £ 


3= co 

f- "O 

C k. i. 

r CO 0 

£n o 

> c c 

> CO o 
co To ° 
TS h- a> 
- ® ro 

CO 


13 

13 "g 
ro 5 
- ^ c 

O £ g 

12 2 

> co To 

o2 | 

® ol 
0(0-^ 
CD Cl 
5 O) CD 

.2 to ^ 

CO ~ p 

|Sa 

^ ro ^ 

c co t 

co £ 4 - 

is "D CO 


1 


CO o 


o g 


CO 

c 

o 


O is CD CD 

a ) * 25 c a> 

O) a> E m CO 

c#?5l 


CO 


£ 

-go 

•§ O) 


3 

CD 

C 


5 2 * f g 

co^SiE 


^ >* g‘< ■? 

rh t- 


s'Stsf 

® 


W O) o • > 

■ •a o ^ ® 


° 8 
o £ 


CD 
>N 13 


8 


CD 
sz 
~ c 

CD (D 


E 

® 


ro 


n 

8 S 

3 

>•3 


I o 5 

? 2 

® 

13 u- 

§ ® 


CL CO 

co 

£ r 
“ 8 . 
2 


S - £ 

^ CO 5 
« C 

o co 

(D CO 
C CO 
C3) "P 

c o> 

- c 
£ co 
X co 

CD CD 

£ I 

" 5 5 

£ To 

■D 13 

> ■£ 

13 C 

C CO 

co ^r 

J3 O 
CD 

12 co 

> o 

k_ ^ 2 

o co a 


3 CD 


CD 


CO Q. -2 «Q X) 

co o 2 c co 

§ s.f“I 


ro q. "§ ro 
o 


c E ii s 
§ >.1 § « 
x x to S o 


g ro w W 




£0 co 

CD 


<0 


o> -a 9- 5? 5 

^ ^ V* o 


_o <d 
O fc 

? s 

CO 

c 


X ^ 
CD O 
13 


o 

CD 


x> 

2 

_ To 

CD "D 


CO 


o 

gi r 

° E ro J2 

il§ 

- o J= 

C W . 

_ o ® J= 

ip 55 

CL-g c| c£ 

i m 2 CD o 

111 Q- co kl co 


CO 

E 

CD — 

To 

>? CO 
« E 


variety of operating systems and platforms making integration within an advanced launch 
processing center very feasible. 
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HIGH CAPACITY D ATA STORAGE TEC 





According to these vendors and other technical reports (provided to my NASA colieages), it is 
generally agreed that the latest technology for mass data storage today consists of disk arrays 
and magneto optical disks. Important information about each of these is given below. 
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in "jukeboxes" and considered as one logical storage device to provide large amounts of storage 
space. Most vendors also provide software to make it easier to manage storage space allocation. 
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48 GBytes X 20 controllers = 1 TeraByte of storage 


Can increase # of controllers, # of racks per raid controller and # of drives per rack 
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about 10 millisecond when a direct overwrite feature is introduced. The storage capacity can be 
extended considerably to provide Terabyte . of data by adding more SCSI controllers with their 
respective jukeboxes to the server. A 1 .3 Gigabyte cartridge today costs approximately $80. 
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At the Center for Molecular Electronics at Syracuse University, Dr. Robert Birge is developing* 
a 3-D memory using a photoreactive protein called bacteriorhodopsin. Writing to this type of 
memory is accomplished by the absorption of two laser beams at different wavelengths. Reading 
is accomplished by detecting the light emitted by the protein when excited by a laser beam. 

This type of memory can be used to implement write-once-read-many (WORM) devices or also 
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NEURAL NETWORK TECHNOLOGY 
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Figure 3-1. An Illustration of a Neural Network 
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automatic recognition of printed characters. 



Neural networks are capable of discovering nonlinear relationships from a training set and then 
apply these relationships to previously unseen data from that problem domain with very 
accurate results. This learning capability makes neural networks adaptable and very useful in 





networks, RCE networks. Radial-basis Function networks, Hopfield networks and Self- 
Organizing networks. Among these, 2-layer feedforward networks are probably the most 
popular because it has been shown that they are theoretically capable of implementing any 
association between input and output and because there is a well defined training method 
(Backpropagation) for them. 
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An example of a training set of data is giv n in figure 3-4. The number of training examples 
required depends on the size of the network and the accuracy desired. Also a percentage of the 
training data collected (10 % is given as a guideline) is set aside for testing the network and is 
not used for training. 



Figure 3-4. Training Data 
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When selecting a training set the following guidelines can be used: 

• The number of training examples should be greater than the number of hidden neurons 
divided by the error criteria. 

• Save about 10% of the training data for testing the network. 




Before the data collected for training can actually be used by the network, it must be 
transformed into a number. If the data can be represented by binary values then this number 
will be 0 or 1 (sometimes the binary numbers used are -1 or 1). Network inputs that 
represent attributes of a problem that can take on symbolic values are usually represented by 
binary values as illustrated in Figure 3-6. 




If the goal of the neural network is to make a prediction based on what has happened in previous 
time periods, the network inputs should be set up as separate set of inputs for each of the time 
periods included in the data. 




00 



Figure 3-7. Continuous Data Preparation 
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It appears that 3 different sets of standards are being followed at the present time. The first one 



However the cost of ATM products today is rather steep in comparison with other networking 
products. Network adapters cost between $2000 to $4000 and switches cost between $5000 
and $10000. It is generally agreed that this high cost of ATM products as well as the lack of 
standards presents a serious obstacle to the rapid spread of ATM use. 
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EXPERT SYSTEMS TECHNOLOGY 



Vehicle Health Maintenance System (VHMS) 

Contact: Warren Lackie / TV-PEO-2 / 861-3968 

An expert system to monitor day-to-day vehicle operations (major power-on systems 
only) that will provide rapid detection and analysis of anomalies. KATE was used as the 
underlying model-based reasoning technology. 


Propulsion Advisory Tool (PAT) 

Contact: Bob Beil / TV-FSD-3 / 861-3944 

A Shuttle Main Propulsion System (MPS) advisory system that provides enhanced 
displays and plotting techniques, anomaly prediction, detection, warning and corrective 
action, trend analysis, and system diagnostics for use by the MPS console operators. 
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Worksite Thunderstorm Prediction System 
Contact: Frank Merceret / TM-LLP-3 / 867-2666 

A mesoscale modeling system designed to provide accurate forecasts of specific 
thunderstorm-related phenomena such as precipitation and high winds thereby reducing 
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Nexpert Object 

Windows, Windows NT, OS/2, Macintosh, UNIX 
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Advanced technology available today can significantly improve the design of a new shuttle launch 
processing center. The following conclusions can be made regarding the technologies that were 
reviewed within the 10 week time period asigned to this project. 
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There are significant numbers of reputable vendors of ATM products. Brochures and papers 



obtained from these vendors were placed in a binder and given to my NASA colleages. It is 
possible today to purchase products which interface ethernet, token ring and FDDI networks to 
an ATM network as well as to purchase interface cards that connect workstations to ATM 
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